The International Food Policy Research Institute (IFPRI), established in 1975, provides evidence-based policy solutions to sustainably end hunger and malnutrition and reduce poverty. The Institute conducts research, communicates results, optimizes partnerships, and builds capacity to ensure sustainable food production, promote healthy food systems, improve markets and trade, transform agriculture, build resilience, and strengthen institutions and governance. Gender is considered in all of the Institute's work. IFPRI collaborates with partners around the world, including development implementers, public institutions, the private sector, and farmers' organizations, to ensure that local, national, regional, and global food policies are based on evidence. IFPRI is a member of the CGIAR Consortium.
INTRODUCTION
Africa south of the Sahara (SSA) is confronted with persistently low levels of agricultural productivity and persistent food insecurity. Governments and donors have initiated many programs to improve the agricultural productivity and food security of many poor SSA countries, but there are mixed results on their effectiveness. Among such efforts, agricultural extension was heavily promoted in the 1970s and 1980s through implementation of large-scale training and visit programs. Due to concerns of the high cost and limited impact of these programs, there have been major declines in investments in agricultural extension in many countries in more recent years. Fertilizer and other farm input subsidy programs have also been popular. Such programs started up in the 1980s and declined in the 1990s during the structural adjustment period, but they have recently been reintroduced, triggered by concerns of food price crises and growing food insecurity in SSA. Malawi's Farm Input Subsidy Program (FISP) has been the most cited national subsidy program in recent years, popularly supported and recognized by many as an effective program in bringing about an African Green Revolution (Denning et al. 2009; Javdani 2012) . However, many observers also have pointed out its high, possibly unsustainable costs and inconsistent farm-level impact and development outcomes (Chibwana et al. 2014; Holden and Lunduka 2010a, 2010b ; Ricker-Gilbert and Jayne 2011).
Malawi spent an annual average of 9.8 percent of its national budget subsidizing fertilizer and seed between 2005/2006 and 2008/2009 , and these subsidies accounted for a large share of agricultural spending (Dorward and Chirwa 2011) . In more recent years, FISP accounted for 44 percent of agricultural spending in 2013/14, down from 58 percent in 2012/2013 (raw data from Malawi Ministry of Agriculture, Irrigation and Water Development [MoAIWD] ). The large allocation of funding to FISP leaves minimal funding for other services and roles in the public agriculture sector. For instance, investment in agricultural extension made up only 1.6 percent of agricultural spending in 2012/2013 (raw data from MoAIWD).
This sharply unequal funding against agricultural extension raises concerns among experts, who have suggested that inadequate provision of information for farmers might account for some of the inconsistent farm-level impact of FISP among others (Lunduka, Ricker-Gilbert, and Fisher 2013) . Snapp and colleagues (2014) suggested that untimely delivery of inputs coupled with lack of sound advice and extension services may have been one of the contributing factors in the observed low nutrient use efficiency observed among FISP beneficiaries, limiting the productivity and development impact of this flagship agricultural development program of the government of Malawi. This paper aims to test this hypothesis in order to understand the interplay of agricultural extension services and the fertilizer subsidy in affecting the productivity and food security of Malawian smallholder farmers. It aims to contribute to the literature in three ways.
First, this paper will assess whether access to relevant extension services enhances the effectiveness of the fertilizer subsidy in enhancing agricultural productivity and food security by modeling both factors and their interaction as direct inputs into the standard agricultural production model. To do this, we use a panel dataset from a nationally representative survey of farming households. Conceptually, knowledge on good crop management practices and optimal input use are necessary for increasing crop productivity. Knowledge of agricultural production and marketing can contribute to the food security of farm households. Gaining knowledge on food and nutrition through participating in agricultural extension activities can also contribute directly to improving food security in farm households. Even with fertilizer that is more affordable and more accessible, productivity will not be increased if complementary inputs and good agricultural and management practices are not present. Therefore, access to relevant extension services is expected to positively affect the effectiveness of subsidies on fertilizer.
Second, this paper will model the effect of access to extension services, controlling for a farm household's receiving the FISP input subsidy, on farm productivity and food security. Existing research has focused on measuring the marginal product or direct effect of access to extension services on farm productivity by using production models in which production output is expressed as a function of land, capital, inputs, and other factors (see review by Birkhaeuser, Evenson, and Feder 1991 , and more recent studies by Owens, Hoddinott, and Kinsey 2003 and Peterman et al. 2011) ; or by using frontier models, in which extension services are used as a factor to explain differences in technical efficiency levels rather than as an input in the production function (for example, Kalirajan and Shand 1985; Seyoum, Battese, and Fleming 1998; Young and Deng 1999) ; or by using a combination of these models (see Dinar, Karagiannis, and Tzouvelekas 2007) . However, in a country with heavy government subsidies on farm production inputs, measuring the contribution of agricultural extension services in explaining productivity levels may not be as straightforward as the literature implies. Extension services may seem to be effective in promoting the adoption of a new crop or a new technology, when in reality such adoption is profitable only as a result of the government subsidy. This situation could possibly lead to artificial model results that suggest extension services are effective in increasing productivity and profitability.
Therefore, estimates of the marginal product or direct effect of extension services on output from the standard production models will be biased if input subsidy receipt is not controlled for. To our knowledge, these inquiries have not been dealt with in the literature, even though they can have major implications on whether greater attention to and investments in complementary agricultural extension services are needed alongside the fertilizer subsidy. Whether or not the fertilizer subsidy is taken into account will also have implications on minimizing measurement errors and bias in evaluating the impact of agricultural extension services in the presence of input market distortions, such as those caused by a fertilizer subsidy. Many studies have looked at the effects of the FISP input subsidy in Malawi (see review by Lunduka, Ricker-Gilbert, and Fisher 2013) . However, none have examined the role of extension and advisory services in accounting for these effects. Similarly, several authors have examined the effects of access to extension services or agriculture advice on technology adoption and yield in various countries (see Ragasa et al. 2013 ), but not within the context of heavily subsidized input markets, which may make the technologies that the extension services promote seem more profitable and the extension services themselves seem artificially more effective than they actually are.
Third, this paper will test various indicators of access to extension services and the different types and modes of delivery, complementing and extending past studies that employed a simple dummy variable on whether the household was visited by an extension agent or the frequency of visits by extension agents as their variable for extension service access. This paper unpacks the "access to extension services" factor and explores other measures of agricultural extension service delivery in order to provide insights as to what source, type, or form of extension services delivery matters in affecting agricultural productivity and food security. In particular, we will test the following six hypotheses:
1. Whether households who meet more frequently with extension agents or receive advice from any source have greater productivity and food security. 2. Whether households who find the advice received useful and satisfactory have greater productivity and food security than those who find the advice received not useful. Some studies have shown that farmers' satisfaction and reported usefulness have an impact on productivity (Ragasa et al. 2013 ). 3. Whether households receiving agricultural advice directly from government extension agents or through information and communication technology (ICT), compared with other sources, and whether households receiving agricultural advice from a combination of sources, rather than only a single source, have greater productivity levels and indicators of food security. 4. Whether households who have more than one member receiving advice directly from various sources have greater productivity and food security than households with only one member receiving advice directly. Such family-based approaches to training involve training or teaching several members of a household. The successful management of most agriculture and aquaculture enterprises relies on household members' working together, yet the need for a family-based approach to training is often overlooked as an explicit strategy. World Bank, FAO, and IFAD (2008) showed several case studies of a family-based approach that was instrumental in achieving successful agriculture and aquaculture enterprises. 5. Whether households with both female and male members receiving advice directly from various sources have greater productivity and food security than households with either only female or only male members receiving advice directly. Some studies have shown that when both female and male members of the household receive extension services, the likelihood of technology adoption is substantially increased (Lambrecht, Vanlauwe, and Maertens 2016) . 6. Whether households who receive marketing advice, in addition to production-related advice, have greater productivity and food security than those who do not receive marketing advice. This paper utilizes the 2010 and 2013 Integrated Household Panel Survey (IHPS) implemented by the government of Malawi through its National Statistical Office with the support of the Living Standards Measurement Survey-Integrated Surveys of Agriculture project. The models developed using these data pay close attention to differentiated impacts across regions, zones, and socioeconomic strata. The rest of the paper is structured as follows. Section 2 describes the conceptual framework and empirical model. Section 3 describes the sources of data. Section 4 summarizes the factors explaining access to and satisfaction with different types and sources of extension services, and Section 5 discusses the factors explaining access to the FISP input subsidy. Section 6 summarizes the impact of extension services, the FISP input subsidy, and their interaction on agricultural productivity and food security. Section 7 discusses policy implications and offers conclusions.
CONCEPTUAL FRAMEWORK AND EMPIRICAL MODEL
The theory of the agricultural household (Singh, Squire, and Strauss 1986; de Janvry, Fafchamps, and Sadoulet 1991) provides the conceptual framework for our empirical strategy. According to this framework, the household combines farm resources and family labor to maximize utility over leisure and consumption goods produced on the farm or purchased on the market. Farm decisions are constrained by a production technology, conditioned on the farm's physical environment; family labor time allocated to labor and leisure; and a full income constraint. The theory of the agricultural household is suitable for analyzing the decisions of farmers who are not fully commercialized or who operate with missing or imperfect markets. Our study area is rural Malawi, where financial markets are weak and villages often isolated, with limited access to various input and output markets. In this environment characterized by market failures, market prices do not reflect the full opportunity cost of various goods, particularly inputs and services such as agricultural knowledge and fertilizer. Consequently, we model production and food security outcomes as the result of a constrained utility maximization problem for a household (de Janvry and Sadoulet 2006) .
Following the agricultural household theory and constrained utility maximization model of Singh, Squire, and Strauss (1986) and later by Van Dusen and Taylor (2005) , the household chooses a vector of consumption levels (X, Z) such that the general solution to the maximization of household utility under the binding constraints is a set of constrained optimal production and consumption levels (X, Z):
where p represents prices; Y represents the full income constraint (which stipulates that a season's expenditure of time and cash cannot exceed the sum of the net farm earnings and income that is exogenous to farm choices); X represents consumption of goods produced on the farm; Z represents all other purchased goods, given a vector of exogenous socioeconomic and household characteristics, Φ ℎℎ , a vector of exogenous farm physical characteristics, Φ , and a vector of market characteristics, Φ . The household's constrained production levels and food security outcomes can be expressed in reduced form as an indirect function of price, income, household, farm, and market parameters:
Embedded in the production technology, Φ , are the variables K, access to extension services, and S, quantity of FISP input subsidy. Under FISP, beneficiary households are entitled to vouchers for two 50-kg bags of fertilizer and two 5-kg bags of improved maize seed that may be redeemed at designated outlets countrywide. As in other studies (Birkhaeuser, Evenson, and Feder 1991; Owens, Hoddinott, and Kinsey 2003; Peterman et al. 2011; Dinar, Karagiannis, and Tzouvelekas 2007) , access to extension services (K), quantity of subsidized fertilizer (S), and unsubsidized fertilizer purchased and used (F) enter the models as factors of production.
Following equation (3), our regression model is a reduced-form equation that relates the FISP input subsidy, extension services, and other explanatory variables to farm productivity and food security outcomes, shown as
where is the outcome variable-farm productivity and food security indicators-for household i, situated in locality j at time t, and represents all other exogenous factors (Φ ℎℎ , Φ , Φ ). The error term in equation (4) is a function of two components presented in equation (5). The first component, , is unobserved time-constant factors that affect household i's productivity and food security, also called unobserved heterogeneity. These factors might include soil quality and the farmer's management ability and degree of risk aversion. The second component of the error term, represented by , is unobserved time-varying shocks affecting farm productivity and food security. These factors might include political turmoil and health shocks or some selection criteria that are time-varying unobserved household characteristics, such as fertilizer subsidy vouchers provided by village leaders or extension agents' working with lead farmers and other farmers.
Econometric Considerations
The estimation considers and addresses several issues. First, the allocation of extension efforts is not random across and within localities. For example, governments may decide to concentrate extension resources in areas that have high agricultural potential-a placement effect. If this effect is not taken into account, estimates of impact will be biased upward. Comparing results reported in Bindlish and Evenson (1993) with those found by Gautam and Anderson (1999) affords a vivid demonstration of this potential bias. Bindlish and Evenson (1993) found that access to extension services, as measured by the log of the ratio of extension staff to farms, has a positive and statistically significant impact on the value of farm production in Kenya. Gautam and Anderson (1999) , using the same data, argued that when district fixed effects are incorporated, this positive impact disappears. This paper addresses the potential bias by using district fixed effects. We also control for agroecological zones and the year of the panel (2010 or 2013) . Any remaining selection bias was also addressed by employing propensity score matching (PSM) methods, specifying nearest neighbor and kernel matching, in which the results were consistent with the main models used.
Second, measuring the impact of extension services is not straightforward. Various challenges arise, including (1) issues of attribution, because of the diversity of service providers and their delivery methods; (2) difficulty in determining the incremental contribution of additional advice, given that several instances of receiving advice contribute to a stock of knowledge over time; and (3) difficulty in measuring the contribution and impact of extension services where services and inputs are usually bundled into a package or program. This paper addresses these difficulties in various ways. We use receipt of any agricultural advice, regardless of the source or method and independent of any program, to avoid the issue of attribution between providers and bundles of services. Because the overwhelming majority of households reported direct contact with government extension agents and ICT as their main source of advice and only 6 percent cited the private sector or nongovernmental organizations (NGOs), we include three variables that reflect the significance of source of advice in the models: (1) direct contact with government extension agents versus no direct contact, (2) access to information via ICT versus no access via ICT, and (3) a single source of advice versus more than one source of advice. While the dataset used in this paper has information on advice received in a particular year, it does not include access to advice in previous years by an individual household. We used village-level information on access to extension services from previous years. The specific question is "Compared with five years ago, are the agricultural extension services which assistant agricultural extension development officers and the Ministry of Agriculture provide farmers in your community [choices: worse, better, the same, or did not receive extension services]?" Third, our study includes two important unobserved individual effects: managerial skill and heterogeneity in soil characteristics within a broad soil group. If households are optimizers and recognize the individual differences in their production functions, farms with positive effects from fertilizer use will use more fertilizer per hectare, all else equal, and there will be correlation between the unobserved individual effect in the error term and the rate of application of fertilizer, resulting in a bias in ordinary least squares estimators. The Mundlak-Chamberlain (MC) device (Mundlak 1978; Chamberlain 1984) , also known as correlated random effects, provides an approach to allow for correlation between the unobserved individual omitted variable and variables of interest ( , ), provided the unobserved effect is time-invariant. The MC device allows for modeling the distribution of the omitted variable conditional on the means of the strictly exogenous variables, instead of treating the omitted variable as a parameter to estimate. To implement the MC device, we include the means of all time-varying covariates for household i. This cluster of means of time-varying covariates captures the correlation between , , and . These averages have the same value for a given household in every year but vary across households. In general, the MC device unifies the fixed-effects and the random-effects estimation approaches. By including the vector of time-averaged variables, we still control for time-constant unobserved heterogeneity, as with fixed effects, while avoiding the problem of incidental parameters in nonlinear models. At the same time, the MC device allows measurement of the effects of time-constant independent variables, just as in a traditional random-effects environment (Wooldridge 2002) . However, MC does not capture possible correlation of covariates and unobserved time-varying shocks,
. If these factors are not controlled for, the estimate of productivity and food security impacts still will be inconsistent.
The fourth econometric consideration, therefore, pertains to the assumption of independence between , , and in many panel studies. This may be a strong assumption, particularly when the covariates of interest are not determined randomly. In this study, the subsidized fertilizer and advice received are likely to be correlated with unobserved time-varying factors or selection criteria that affect the productivity and food security outcomes. For example, government and local leaders allocate subsidized fertilizer vouchers to households according to specific household characteristics, which may be unobservable to us as researchers. Similarly, extension agents work with lead farmers, who in turn work with other farmers, based on some selection criteria that may be unobservable to us. This study uses the control function (CF) method to deal with correlation between , , and (Imbens and Wooldridge 2007; Wooldridge 2008) .
The CF method entails taking the residuals from a reduced-form model of subsidized fertilizer allocation and access to extension, and including them as a covariate in the structural model of productivity and food security (equation [4] ). The significance of the coefficient on the residual both tests and controls for correlation between , , and . We derived the generalized residual from a firststage probit model for FISP input subsidy receipt and access to extension services using the following formula (Imbens and Wooldridge 2007; Wooldridge 2008) :
where 2 is the generalized residual; 2 represents receipt of the FISP input subsidy or extension service; and (. ) is the inverse Mills ratio, expressed as the ratio of the standard normal density function and the cumulative standard normal distribution. We derived the generalized residuals from the first-stage Tobit model for quantity of subsidized fertilizer received and frequency of accessing extension services, using the following formula (Greene 1997, 972 ):
where and are estimates from the Tobit model; = 1 if the quantity of subsidized fertilizer or frequency of extension services > 0, and = 0 if zero; is the quantity of subsidized fertilizer or frequency of extension services; indicates the standard normal density function; and Φ is the cumulative standard normal distribution.
The CF approach requires that an instrumental variable (IV) be used in the reduced-form model (first stage) that is not in the structural model (second stage); the IV should be correlated with the potentially endogenous variables and but not correlated with in the structural model when conditioned on other covariates. The instrument for the FISP input subsidy is the number of years the household has been living in the village. The instrument for access to extension services is the distance from the household's house to the nearest agricultural extension officer. The tests performed suggest that the instrument for the FISP subsidy is valid and strong.
1 However, various tests show the instrument for access to extension services to be weak; moreover, it is weakly correlated to other variables that directly affect agricultural productivity and food security, such as distance to a road, to markets, and to input dealers. Despite not being able to control for possible unobserved time-varying factors or selection criteria related to access to extension services, we are confident that the estimates of impact of access to extension services are valid and robust, given that nonrandom place effects and other sources of selection bias are adequately addressed and results remain consistent and stable across the various models estimated.
We also performed sensitivity analyses and robustness checks using alternative estimation methods, namely, an IV approach using the predicted probabilities in the first-stage regression models as the instruments in the second stage (following the approach proposed by Adams, Almeida, and Ferreira 2009) and pooled ordinary least squares (POLS), in addition to the PSM methods mentioned above. Results of models using MC and CF and models using MC and IV are presented in detail in this paper, while results of the POLS and PSM are briefly discussed, given that they yield similar results.
DATA AND METHODS
Data used in this paper are from two waves of the Integrated Household Panel Survey (IHPS) (2010 and 2013) implemented by the government of Malawi through its National Statistical Office. A multi-topic survey, the IHPS is nationally representative and designed to provide information on various aspects of household welfare and socioeconomic status in Malawi. The IHPS collected detailed information on household behavior, income distribution, agriculture productivity, employment, health, and education, among other topics (Malawi, NSO 2014a) . The first wave of the panel is based on the Third Integrated Household Survey (IHS3), which utilized listing information and cartography from the 2008 Malawi Housing and Population Census (HPC). This study uses a stratified two-stage sample design in which enumeration areas (EAs) defined for the 2008 HPC were selected as the primary sampling units. A total of 768 EAs were selected from across the country, with a minimum of 24 EAs interviewed in each district. Following the selection of IHS3 sample EAs, we compiled a list of households in each sample EA to provide the sampling frame for the second-stage selection of households. A total of 12,271 households were selected for the IHS3 survey. The second wave of the panel is based on a subsample of the IHS3 EAs (204 out of the 768 EAs) selected prior to IHS3 fieldwork. A total of 3,246 households (2,400 agricultural and 846 nonagricultural) were selected for tracking in 2013 in line with the IHS3 fieldwork timeline as part of the IHPS. The final IHPS sample included 4,000 households that can be traced to the original baseline households. The new sample size takes into account split-off individuals that had formed new households by 2013 (Malawi, NSO 2014a) .
Our analysis is based on a balanced panel of 1,823 agricultural households. 2 We use householdlevel data to analyze the effect of the FISP input subsidy, agricultural advice, and other factors on total value of production per hectare and on measures of dietary diversity as indicators for household food security; we use plot-level analysis to assess the factors affecting maize yield (production per hectare). The key variables are defined and measured below.
Productivity
Following Owens, Hoddinott, and Kinsey (2003) and Peterman et al. (2011) , we use the value of yield per hectare of various crops as the measure of farm productivity.
3 Productivity value is calculated by multiplying the quantity of each crop produced per hectare by the farmgate or market price for the produce at household or village level (whichever is available in the datasets). The value of production is used because the majority of the plots were intercropped, making area estimates for each crop difficult to calculate. Overall productivity is estimated for the full sample as well as for crop-specific production models.
Food Security
We use indicators of dietary diversity to measure food security. Research implemented by the International Food Policy Research Institute (for example, Hoddinott and Yohannes 2002) confirmed that a more diversified diet is associated with improvement in nutritional parameters, including birth weight, child anthropometric status, improved hemoglobin concentrations, caloric and protein adequacy, percentage of protein from animal sources (high-quality protein), and per capita consumption (a proxy for household income). Studies validating dietary diversity against nutrient adequacy in developing countries have confirmed a positive relationship and a consistently positive association between dietary diversity 2 Although there were 2,400 agricultural households in the panel, we ended up using 1,800 households. Households that reported not having cultivated in a survey period were dropped from the sample. At the plot level, some households gave different plot information over the two survey periods-that is, some households had a plot in round one but not in round two, and some identified their plot(s) inconsistently in the two survey rounds. After controlling for these anomalies, we are left with 1,800 agricultural households. 3 We focus here on crop productivity, excluding that of livestock.
and child growth (Ruel 2002; Arimond and Ruel 2002; Working Group on Infant and Young Child Feeding Indicators 2006; Smale, Moursi, and Birol 2015) . Several dietary diversity indicators are used. First, following a widely used approach documented by Swindale and Bilinsky (2006) , we use the household dietary diversity score (HDDS) in our analysis. HDDS is a count of food groups, out of 12, that household members have consumed over a seven-day reference period. HDDS food groups used that are relevant for Malawi are cereals, roots and tubers, vegetables, fruits, meat, eggs, fish and seafood, pulses and legumes, milk and milk products, oils and fats, sugar and honey, and others. Second, the food variety score (FVS) considers food items consumed within a household (food items and meals eaten outside of the home are excluded). The FVS is calculated based on Ecker and Qaim (2011) and the Ministry of Agriculture and Irrigation (2000, 25) . We identified various factors that help explain who is likely to have access to agricultural advice (Table 4 .2). Years of education of the household head is statistically significant in explaining access to agricultural advice, and the relationship is nonlinear. Those without formal education and those with advanced degrees are less likely to access agricultural advice. This result is expected because a certain minimum level of education may be required to participate in extension programs, while at the same time household heads with higher degrees may have the means and access to other knowledge sources to manage their farms without relying on advice from local agricultural advisory services. Age of household head is a significant determinant of receipt of agricultural advice, and the relationship is nonlinear. Very young and very old heads of household are less likely to receive advice than others. 4 Male household heads are more likely to receive agricultural advice than female heads in some models, but gender of the household head is insignificant when combined with district fixed effects and when used to explain frequency of access to extension services. The household wealth index is a significant determinant of access to agricultural advice, and its relationship to such access is nonlinear. Very poor and very wealthy households are less likely to receive agricultural advice than others. Weak access to agricultural advice by the poorest segments of the farming population may have implications on the ability of the extension system to be pro-poor. Households nearer an agricultural extension officer are more likely to obtain agricultural advice.
The same factors explain the frequency of obtaining advice. In addition, households in different regions, agroecological zones, and districts show different probabilities and frequencies of receiving agricultural advice. A larger percentage of households in the Central Region reported having access to agricultural advice from government and other sources than was found in the Northern and Southern Regions. A larger percentage of households in the warm semiarid areas reported having greater access to agricultural advice than those from other agroecological zones. District fixed effects are jointly significant, indicating that some districts have systematically greater access to agricultural advice than do other districts, suggesting strong placement effects for access to agricultural advice.
To summarize, households with limited formal education are less likely than other households to access agricultural advice from government extension agents and other sources. The poorest segment of households are less likely to access agricultural advice from government extension agents and other sources. Very young and very old household heads are less likely to access agricultural advice from government extension agents and other sources. There seems to be no strong evidence of bias against female-headed households compared with male-headed households after controlling for location, which contrasts with the case in other countries (Ragasa et al. 2013) . While the dataset does not include a category of people with and without disabilities, this paper shows strong evidence that youth and the poorest segment of farming households are less likely to access extension services, which may lead to their being left out in the development processes that agricultural advisory services support. Location is strongly significant in most models explaining access to agricultural advice, indicating a strong placement effect of agricultural advice.
DETERMINANTS OF ACCESS TO EXTENSION SERVICE
Several times in the past Malawi has reformed its agricultural extension system-from the Master Farmer Scheme and the Achikumbi or "Progressive Farmer" approach in the 1950s and 1960s, to the group approach in 1970s, to the training and visit system in the 1980s, to the more recent passage of the national extension policy in 2000, emphasizing farmers' demand, stakeholder accountability, pluralism, and coordination. Despite the emphasis on and promotion of pluralism, the government extension system remains the main provider of extension and advisory services in Malawi, while various international NGOs and other international development agencies, such as the CGIAR international agricultural research centers and the FAO, and some local NGOs and community-based organizations also provide some extension services as part of integrated development projects, either by hiring public extension workers, by having their own agents work with farmers, or by working directly with leader farmers or contact farmers. In 2013, 28 percent of farming households reported accessing extension services mainly from direct contact with government extension agents, while 6 percent of households reported accessing extension services from NGOs, and only 2 percent said they received advice from private-sector providers (Table 4 .1). The rest of the households surveyed reported sourcing their agricultural information from other modes, including electronic media (particularly radio), lead farmers or other farmers, village meetings, field days, and farm demonstrations, all of which are delivery methods used alone or in combination by government extension services, NGOs, and the private sector. The most popular is electronic media, from which one-third of households reported obtaining agricultural advice. Twelve percent of households reported receiving advice mainly from lead farmers and other farmers, 6 percent from village meetings or farmer field days.
The main topics of the advice sample households reported receiving were composting, new seed varieties, fertilizer use, irrigation, pest control, pit planting, and forestry. Households reported access to more types of advice in 2013 than in 2010. In particular, advice on pest control, pit planting, forestry, marketing, animal care and diseases, tobacco production and marketing, and access to credit have become more popular, being reported by about three times as many households in 2013 as in 2010. Though indicating that more diversified advice is being offered, the expanded set of topics still indicates that the focus of most extension messages remains on production rather than on marketing and other issues.
Households tend also combine their sources of information. For example, 10 percent of households obtained advice from both government extension agents and electronic media. Thirteen percent received advice from both government agents and other sources.
Most households reported that only one household member received advice directly-mainly the head of the household, usually male. About one-third of households reported that two or more household members received advice directly from government extension agents and NGOs; about half of reported two or more members attending village meetings for agricultural advice.
In 2013, 71 percent of those receiving advice found it to be very useful, 21 percent found it useful, and 8 percent found it not useful (Table 4 .1). This is an improvement from 2010, in which 52 percent of those obtaining advice found it to be very useful, 30 percent found it useful, and 19 percent found it not useful. The ratings by source are hard to compare statistically because only a few households reported receiving advice from many of the sources, except for government extension agents and electronic media. Some patterns, however, are worth mentioning: advice from electric media received a high rating for both years; advice from the private sector got the most "very useful" ratings; and advice from lead farmers received a relatively low rating in 2010 but improved in 2013.
In 2013, 62 percent of households received agricultural advice, an increase from 43 percent in 2010 (Table 4 .1). Although this shows some improvement, it still leaves about 38 percent of farming households without access to any agricultural advice. Moreover, there are indications that access to extension services many be biased against some segments of the farming population. The national extension policy clearly states that "the public sector must make sure that the poorest segments of the population, women, youth, and people with disabilities are not left out of the development process for purposes of equity and equality" (Malawi, MoAI 2000, 25) .
We identified various factors that help explain who is likely to have access to agricultural advice (Table 4 .2). Years of education of the household head is statistically significant in explaining access to agricultural advice, and the relationship is nonlinear. Those without formal education and those with advanced degrees are less likely to access agricultural advice. This result is expected because a certain minimum level of education may be required to participate in extension programs, while at the same time household heads with higher degrees may have the means and access to other knowledge sources to manage their farms without relying on advice from local agricultural advisory services. Age of household head is a significant determinant of receipt of agricultural advice, and the relationship is nonlinear. Very young and very old heads of household are less likely to receive advice than others.
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Male household heads are more likely to receive agricultural advice than female heads in some models, but gender of the household head is insignificant when combined with district fixed effects and when used to explain frequency of access to extension services. The household wealth index is a significant determinant of access to agricultural advice, and its relationship to such access is nonlinear. Very poor and very wealthy households are less likely to receive agricultural advice than others. Weak access to agricultural advice by the poorest segments of the farming population may have implications on the ability of the extension system to be pro-poor. Households nearer an agricultural extension officer are more likely to obtain agricultural advice.
The same factors explain the frequency of obtaining advice. In addition, households in different regions, agroecological zones, and districts show different probabilities and frequencies of receiving agricultural advice. A larger percentage of households in the Central Region reported having access to agricultural advice from government and other sources than was found in the Northern and Southern Regions. A larger percentage of households in the warm semiarid areas reported having greater access to agricultural advice than those from other agroecological zones. District fixed effects are jointly significant, indicating that some districts have systematically greater access to agricultural advice than do other districts, suggesting strong placement effects for access to agricultural advice. To summarize, households with limited formal education are less likely than other households to access agricultural advice from government extension agents and other sources. The poorest segment of households are less likely to access agricultural advice from government extension agents and other sources. Very young and very old household heads are less likely to access agricultural advice from government extension agents and other sources. There seems to be no strong evidence of bias against female-headed households compared with male-headed households after controlling for location, which contrasts with the case in other countries (Ragasa et al. 2013) . While the dataset does not include a category of people with and without disabilities, this paper shows strong evidence that youth and the poorest segment of farming households are less likely to access extension services, which may lead to their being left out in the development processes that agricultural advisory services support. Location is strongly significant in most models explaining access to agricultural advice, indicating a strong placement effect of agricultural advice. 
DETERMINANTS OF FISP INPUT SUBSIDY RECEIPT
The analysis of the IHPS panel survey data showed that several factors explain (1) the probability of a farm household's receiving the FISP subsidy and (2) the quantity of subsidized fertilizer received (Table  5 .1). As expected, the number of years the household has resided in the village is significant. The longer the household has lived in the village, the more likely it is to have received the subsidy and to have received a greater quantity of subsidized fertilizer than other households received. The household head's years of education is statistically significant in explaining access to the subsidy and the quantity of subsidized fertilizer obtained, with the relationship being nonlinear. Those without formal education and those with advanced degrees are less likely to receive the subsidy and, if they do receive it, more likely to obtain a smaller quantity of subsidized fertilizer than others received. Age of household head is a significant determinant of receipt of the subsidy and of the quantity of subsidized fertilizer received, with the relationship being nonlinear. Very young and very old household heads are less likely to receive the subsidy, but if they do, they receive smaller quantities of subsidized fertilizer. Male household heads are more likely to receive the subsidy than female heads. Wealth, as proxied by a household asset index, is not statistically significant in explaining the probability of input subsidy receipt and the quantity of subsidized fertilizer received. Also, amount of land owned is not a statistically significant correlate of input subsidy receipt, which indicates that amount of land or area cultivated is not a factor in the receipt of the FISP input subsidy-it seems that small, medium, and large farms have similar likelihoods of accessing the input subsidy.
Households with a larger number of plots are more likely to receive the input subsidy and receive subsidized fertilizer in a greater quantity. Households in different regions, districts, and agroecological zones also show different probabilities of receiving the subsidy and different quantities of subsidized fertilizer received.
The MoAIWD distributes input subsidy vouchers through its extension system at the district level. The coupons are then allocated to villages through traditional authorities. At the village level, village heads and village development committees are responsible for beneficiary selection (Chibwana et al. 2014) . The criteria for household selection into the FISP include the following: (1) beneficiaries must own land that is cultivated during the relevant season; (2) the household must be bona fide residents of the village; (3) only one member per household is eligible for the program; and (4) priority is given to vulnerable groups, particularly households headed by children and women (Chibwana et al. 2014) . Our results suggest that households that had lived in a village longer were more likely to receive the FISP subsidy and more likely to receive increased amounts of subsidized fertilizer, which supports the residency objective. Unlike the stated objective, however, male-headed households were more likely to receive the subsidy than female-headed households. This finding is similar to that of Chibwana, Fisher, and Shively (2012) , who found that female-headed households were less likely to receive input subsidies. There is also evidence that younger household heads are less likely to receive the FISP subsidy, which is in contrast to the stated program priority of households headed by children or youth. Table 6 .1 shows the results of the estimation explaining farm productivity. The quantity of subsidized fertilizer received does not show consistent impact on farm productivity across the different models estimated. Model 1, using the MC device and the CF approach, shows no significant impact, while Model 2, using the MC device and the IV approach, shows a positive impact on farm productivity, although the magnitude is small-that is, for every 1 kg of additional fertilizer, the value of production is expected to increase by 0.4 percent, or for every 100 kg of additional fertilizer, the value of production is expected to increase by 40 percent. Other models estimated, POLS and PSM, show no significant impact. These results on the farm-level productivity impact of FISP are consistent with the mixed findings seen elsewhere in the literature (Chibwana et al. 2014; Holden and Lunduka 2010a, 2010b ; Ricker-Gilbert and Jayne 2011). (Malawi, NSO 2014b) . Notes: Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; ADMARC = Agricultural Development and Marketing Corporation; MC CF = Mundlak-Chamberlain device and control function approach; MC IV = MundlakChamberlain device and instrumental variable approach.
IMPACT OF ACCESS TO ADVICE AND SUBSIDIZED INPUTS ON FARM PRODUCTIVITY AND FOOD SECURITY

Impact of Access to Advice and Subsidized Inputs on Farm Productivity
Access to agricultural extension advice is consistently insignificant in all models. The interaction terms between access to advice and receipt of the FISP input subsidy also are not statistically significant.
The insignificance of access to extension services is consistent with findings of most studies assessing the impact on farm productivity of the extension system in Malawi. Fifteen years after the introduction of the national extension policy, only a few of the actions laid out in the policy have been taken; many elements remain largely unimplemented (Ragasa, Mazunda, and Kadzamira 2015) . In recent years, an increasing diversity of sources and types of agricultural advisory services has emerged to provide Malawi's farmers with information to enhance their farming. However, as the system has grown more complex, increasing inefficiencies, redundancies, and confusion due to conflicting messages to farmers on a specific issue or technology, as well as major challenges in coordination, have emerged (Chowa, Garforth, and Cardey 2013; Knorr, Benyata, and Hoffmann 2007; Masangano and Mthinda 2012; MEAS 2012) . The low contributions to on-farm productivity of the extension system in Malawi observed here are not wholly unexpected.
At the microeconomic level, our results are consistent with the studies of Chirwa (2005), Kampani (2011), and Tchale (2012) . Chirwa (2005) found that contact with extension services was insignificant in explaining smallholder farmer adoption of inorganic fertilizers and hybrid maize seed in Machinga district. Kampani (2011) found that extension service was not significant in explaining smallholder farmer knowledge and use of soybean production practices in Lilongwe district. Tchale (2012) showed that access to extension services did not significantly encourage farmers to grow orphan crops. On the other hand, Kilic, Palacios-Lopez, and Goldstein (2013) showed that access to extension services was significant in explaining productivity levels of both female-and male-headed households, and Maguza-Tembo (2010) showed that extension services and frequency of extension visits to farmers significantly influenced adoption of recommended maize production technologies, in a study of the effectiveness of farmer-to-farmer extension compared with the conventional extension system in Dedza district. However, these studies did not address any nonrandom placement effect and did not control for the interplay of access to extension with FISP and any endogeneity issues.
In addition to testing different model specifications, we estimated different models to capture the heterogeneity of households. First, we tested for the significance of advice on productivity levels for those with and those without the FISP input subsidy. Results show that advice is insignificant in those two general types of households. Second, we tested the significance of the input subsidy on productivity levels for those with and those without advice. Results show little difference in terms of the coefficient of the input subsidy between the two models, indicating little effect of advice on the impact of the input subsidy on productivity levels. Third, we tested the significance of advice and the input subsidy on productivity levels by region (Northern, Southern, and Central) and by agroecological zone. Again, results show that advice is insignificant in those general geographical categories and the input subsidy remains significant in all the geographical categories.
Finally, we tested the significance of advice and the input subsidy on productivity levels across different values of production (via quantile regression) and asset distributions (by grouping the asset index into quintiles). Households in the higher third and fourth asset quintiles experienced higher impacts of the input subsidy than those in the lower first quintile. But advice remains insignificant across asset quintiles. Based on value-of-production groupings, those between the 20th and 40th percentiles experienced the highest impact of the input subsidy on productivity, compared with the lowest and upper quintiles. Despite some inconsistency in the effect of the input subsidy on the upper quintiles, there seems to be a consistent story on its limited effect on the lowest decile, indicating some limitation of the subsidy as an engine for poverty reduction. This is consistent with findings by Lunduka, Ricker-Gilbert, and Fisher (2013) and Ricker-Gilbert and Jayne (2012) .
Other factors seem to be significant in explaining productivity levels. The use of herbicide or pesticide is significant and positive. Quantity of purchased fertilizer is positive, although the magnitude of its effect on productivity and food security is small-that is, for every 100-kg increase in fertilizer use, the value of production is expected to increase by 10 percent.
Households with younger heads are more productive than those with older ones. There is no significant difference in productivity between male-and female-headed households, holding other factors constant. Annual rainfall is significant and positive in most models, indicating the relevance of rainfall levels in rainfed systems. Distance to the nearest road, indicating access to markets and services, is consistently significant in all models. Table 6 .2 shows the results of the estimation explaining different indicators of food security. The quantity of subsidized fertilizer received shows inconsistent results. It is negative in some models and has no effect in others. This result is consistent with some findings that raise questions on the program's consistent ability to promote productivity growth and reduce food insecurity and poverty (Lunduka, Ricker-Gilbert, and Fisher 2013) . (Malawi, NSO 2014b) . Notes: Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; Models 1, 3, and 5 are estimated based on Mundlak-Chamberlain device and control function approach, and Models 2, 4, and 6 are estimated based on MundlakChamberlain device and instrumental variable approach. ADMARC = Agricultural Development and Marketing Corporation; FCS = food consumption score; FVS = food variety score; HDDS = household dietary diversity score.
Impact of Access to Advice and the Input Subsidy on Food Security
Access to extension advice is consistently insignificant in all models. The interaction terms between access to advice and receipt of the input subsidy are also not statistically significant, except for the FCS models, in which there is less negative impact of quantity of fertilizer subsidy if advice is received.
Similar to the productivity models above, we tested different model specifications to capture the heterogeneity of households. First, we tested for the significance of advice on food security measures for those with the input subsidy and those without it. Results show that advice is insignificant in those two general types of households. Second, we tested the significance of the input subsidy on food security measures for those with and those without advice. Results show that the input subsidy is insignificant in those two general types of households. Third, we tested the significance of advice and the input subsidy on food security levels by region (Northern, Southern, and Central) and by agroecological zone. Again, results show that advice and the input subsidy are insignificant in those general geographical categories. Finally, we tested the significance of advice and the input subsidy on food security measures across different values of production (via quantile regression) and asset distributions (by grouping the asset index into quintiles). Again, advice and the input subsidy remain insignificant across the value-ofproduction groupings and the asset quintiles.
The use of hybrid seed, hired labor, and credit are statistically significant and positive in explaining HDDS and FVS, but not FCS. The years of education and age of the household head are statistically significant in explaining three indicators of food security. Household heads with more education have higher food security, and households with younger heads have more food security. Gender of household head is not significant. Distance to a road and to an ADMARC (Agricultural Development and Marketing Corporation) outlet are significant in explaining all three indicators of food security, while distance to the nearest daily or weekly market is significant in explaining FVS, indicating the importance of access to markets in improving food security.
Impact of Frequency and Quality of Advice on Farm Productivity and Food Security
We unpacked the dummy variable on access to advice that we used in the earlier models to capture information on the frequency and usefulness to the farmer of the advice received. The results of the models that include these additional explanatory variables on agricultural extension services received are presented in Table 6 .3. First, instead of a dummy variable for access or no access to extension advice, we used frequency of advice received in a year. The frequency of advice received in a year is consistently insignificant in explaining farm productivity and food security levels. 6 Second, the usefulness of advice as reported by the sample households is statistically significant in explaining productivity and food security in most models. In the restricted sample (only those who received advice), households who received "not useful" advice have significantly lower productivity, HDDS, and FVS than those who received "very useful" advice and those who received "useful" advice. The statistical significance of the reported usefulness of advice is consistent with the findings of Ragasa and others (2013) in the context of Ethiopian agriculture. (Malawi, NSO 2014b) . Notes: Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01. This table used the subset of households that received any agricultural advice. Dependent variables:
Prod. value = Log(value of production per hectare); HDDS = household dietary diversity score; FCS = food consumption score; FVS = food variety score. Models 1, 3, 5, and 7 are estimated based on Mundlak-Chamberlain device and control function approach, and Models 2, 4, 6, and 8 are estimated based on Mundlak-Chamberlain device and instrumental variable approach.
Since there is no follow-up question in the IHPS questionnaire on why households were very satisfied, satisfied, or not satisfied with the extension advice they received, we looked at the characteristics and demographics of the reporting households. We hypothesized farmers' satisfaction with extension services to be correlated with education, previous experience, location, and number of children. However, most of these variables were not systematically correlated with the reported satisfaction of farmers on the service or advice received, except location. The dummy variables for village and for district are jointly significant, suggesting that the same provider or the same message may have caused farmers in some villages and districts to be dissatisfied with the agricultural advice. Another possible explanation is that some services, facilities, or equipment necessary for effectively applying the extension advice may have been absent from those villages or districts, resulting in dissatisfaction with the advice received.
Key informants have offered some possible explanations for why farmers may not be satisfied with extension advice. First, some communities complained that the extension messages provided are not what they need and that extension workers often preach a particular technology package without first hearing what the community wants and needs. Some communities reported that they had not been consulted about their demands and preferences. Second, some communities complained that different extension workers from different organizations give conflicting messages, and in some cases, farmers just do not trust the knowledge and expertise of some of the extension workers. Third, in some communities, lead farmers have been equated with the progressive farmers who obtain privileges, such as free inputs or services from the government or NGOs. Therefore, farmers in some villages feel envious toward them rather than seeing them as models for their own use of improved technology and farming methods. Because of this negative feeling, surrounding farmers may view as not good or not useful any technology promoted by or in partnership with lead farmers. This attitude may be linked to previous reforms, from the Master Farmer Scheme in the 1950s to the Achikumbi, or "Progressive Farmer," approach in the 1960s, which are said to have created negative perceptions of these lead/contact/model farmers and to have largely failed to show productivity and development impacts (Knorr, Benyata, and Hoffmann 2007) .
7 This is in contrast to a more favorable assessment of lead farmers by Khalia and colleagues (2015) .
Finally, even when farmers receive advice on technologies, if complementary inputs, services, or equipment are not provided or locally available, the whole extension service delivery will not be useful to many farmers. Several examples came out of the key informant interviews. First, communities have been trained on contour plowing, a very useful technology in erosion-prone areas. However, spare parts are not available for the animal-traction implements required. Second, mother-baby trials and training on legumemaize rotation have been provided, but bean seed is not readily available. Similarly, farmers have been trained on postharvest processing techniques, but communities cannot implement the training due to lack of storage facilities. Therefore, in some cases, dissatisfaction with or low usefulness ratings of extension services may not be about the service per se but because of preformed opinions of the service providers or because other inputs, services, or facilities needed to follow the recommendations are not available. Whether it is the weak quality of extension services or a lack of complementary inputs and services that limits the impact of agricultural advice on farm productivity and food security is a research question that can be further explored.
Impact of Different Extension Delivery Methods on Farm Productivity and Food Security
We also tested the impact over time on farm productivity and rural households' dietary diversity of different dimensions of how and to whom extension messages were delivered-the source of advice (in particular, the government, electronic media, or multiple sources), the number of household members receiving advice from outsiders, the gender of household members receiving advice, and the delivery of marketing advice in addition to production-related advice. The results of these investigations are also shown in Table 6 .3. The coefficient in the models for the dummy variable for government extension service is not significant. Therefore, households receiving advice from the government extension service do not have statistically different farm productivity and food security indicators than those not accessing the government extension service. The dummy variable for electronic media also is not significant, indicating that households that received agricultural advice through electronic media (particularly radio) do not have statistically different farm productivity and food security indicators than households not receiving advice from this source. The dummy variable for receipt of advice from more than one source is not significant, which means that households receiving advice from more than one source do not have statistically different productivity and food security than households receiving advice from only a single source or none at all.
The coefficient for the dummy variable for only one household member's receiving extension advice is not significantly different from that of more than one household member's receiving the advice. Households with more than one member receiving advice directly have similar levels of farm productivity and food security to those with only one member directly receiving advice. This finding is in contrast to successful cases of enterprises relying on family-based training presented in World Bank, FAO, and IFAD (2008) . Still, the success of these ventures is not solely attributed to the family-based training because other factors may have contributed.
The coefficient for the dummy variable for only a female household member's receiving advice, and that for only a male, are not significantly different from the coefficient for both female and male members' receiving advice. Households with only female members or only male members directly receiving advice had similar levels of farm productivity and food security to those with both genders directly receiving advice. This finding does not support results from the study in eastern Democratic Republic of Congo by Lambrecht, Vanlauwe, and Maertens (2016) using fertilizer adoption as the outcome variable. The divergence may be due to the different outcome variables being explained. Advice (through any form of delivery) may have emphasized fertilizer and thereby had an effect on fertilizer adoption, but may not necessarily have had an effect on productivity and food security.
Last, the coefficient for the dummy variable for a household's receiving marketing advice in addition to production-related advice is significant and positive in the farm productivity models but not in the food security models.
CONCLUSIONS
The input subsidy (measured as the quantity of subsidized fertilizer received) shows mixed results, indicating its inconsistent impact on crop productivity and food security indicators. Access to extension services (measured in terms of reported receipt of agricultural advice from any source, modeled both as a binary response and as a measure of frequency of advice, as in hypothesis 1 above) in a particular year has no effect on productivity and food security in that same year, consistently across all models. However, when we further disaggregate access to agricultural advice into its perceived usefulness (as in hypothesis 2 above), we find that households that rated advice received as "not useful" had consistently lower productivity and food security measures than those that rated the advice they received as "very useful." This is consistent with the findings of earlier studies elsewhere (Ragasa et al. 2013 ) and has major implications for the need to provide relevant and useful agricultural extension services for a better chance of achieving agricultural development outcomes.
Analyses were also done to account for different types of households-between those that received the input subsidy and those that did not; between those with advice and without; and across regions, agroecological zones, asset quintiles, and the distribution of value of production. In all these different disaggregated models, access to advice was consistently not a significant factor in explaining productivity and food security measures. The positive effect of the input subsidy on productivity seems to be weakest among the poorest segments of the population (in the lowest decile of households by assets), indicating some limitation of the input subsidy as a tool for greater equality and poverty reduction.
In addition to testing hypothesis 1 on the frequency of receiving advice and hypothesis 2 on the quality of advice, this study did not find consistent evidence on the other four hypotheses (3-6) on modes of delivering agricultural advice. It seems that it is the quality or relevance of the advice and the satisfaction of farmers with the advice received that is important, not so much the type and method of delivery of the advice.
1. We did not find evidence that households accessing government extension services have greater productivity and food security than households not accessing government extension services. We did not find evidence that households that received agricultural advice through electronic media (particularly radio) have greater productivity and food security than households not receiving advice from electronic media. We did not find evidence that households receiving advice from more than one source have greater productivity and food security than households receiving advice from a single source or none at all. 2. We did not find evidence that households who have more than one member receiving advice directly from various sources have greater productivity and food security than households with only one member receiving advice directly. 3. We did not find evidence that households with both female and male members receiving advice directly from various sources have greater productivity and food security than households with either only a female or only a male receiving advice directly. 4. There is some evidence that households who received marketing advice in addition to production-related advice have greater crop productivity than those who did not receive marketing advice, but the effect does not extend to food security levels. This outcome may be consistent with promoting greater attention to extension services on nutrition, in addition to advice on agricultural production and marketing, to achieve a greater impact on food and nutrition security. Other factors that consistently show significance in our models are the distances to the nearest road, market, and ADMARC outlet, indicating the importance of access to markets in improving agricultural productivity and food security. These findings support the argument for establishing rural growth centers and rural farmer service centers, because these institutions potentially contribute toward bringing much-needed services to remote rural communities. Herbicides are significant factors in increasing farm productivity. Hybrid seed varieties, hired labor, and credit significantly contribute to food security. Smallholder farmers may need to be organized into collective groups, such as cooperatives, in order to have better access to services and credit for sourcing hybrid seeds, chemicals, and hired labor. Education of the household head is consistently significant in explaining food security levels, indicating the importance of formal education or longer-term training, rather than short-term, ad hoc training.
From a data collection and research perspective, questions in surveys can be further improved to better capture farmers' satisfaction or their rating of the usefulness of the agricultural advice they receive. For example, follow-up open-ended questions can be asked to elicit more information on which aspects of the extension advice received were useful and which ones were not. For those who indicate they received advice, follow-up questions can include whether they acted upon it or not, and what specific aspect of the advice was followed. More in-depth qualitative interviews can also be useful in better understanding which advice or aspects of advice were useful and which ones were not, from the perspective of different types of rural households. Moreover, additional questions can be used to understand whether dissatisfaction with or a low opinion of the usefulness of extension services may be about the extension service per se; about a preformed opinion of the service provider; or about the unavailability of complementary inputs, services, or facilities needed to follow the recommendations. Any one or a combination of these constraints will have different policy implications.
